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ABSTRACT

A hair care composition providing good tactile as well
as visual hair benefits comprises:
(2) 0.00001 to 0.01% by weight of the composition of
a perfluoropolyether material, and _
(b) 0.0001 to 0.4% by weight of the composition of a
silicone conditioning agent.

6 Claims, No Drawings
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1
HAIR CARE COMPOSITION

FIELD OF THE INVENTION

The present invention relates to hair care composi-
tions, more particularly to compositions which provide
a variety of hair condltlomng benefits.

BACKGROUND OF THE INVENTION AND
PRIOR ART

The art 1s replete with disclosures of hair care compo-
sitions which include one or more conditioning agents
for improving one or more of a variety of tactile or
visual hair benefits, for example smoothness, softness, 5
shine, anti-static, ease of wet and/or dry combing.

Known conditioning agents for use in hair care com-
positions include cationic surfactants, volatile or non-
volatile silicones, cationic polymers, protein hydrolyz-
ates and quaternised protein hydrolizates, among which 20
silicones are generally the most common. The use of
volatile or non-volatile silicones as hair condltlomng
agents 1s disclosed for example in EP-A-0 432 951 (Uni-
lever), EP-A-0240 350 (Procter & Gamble) and EP-A-0
035 899 (Procter & Gamble).

Another material which has recently been proposed,
for example in EP-A-03602921, for use as a conditioning
“agent in hair care compositions is a perfluoropolyether
(PFPE) material. The use of low levels of PFPE’s in
hair conditioning compositions is described in our Eu- 34
ropean Patent publication No. EP-A-0486135. |

A problem associated with many known conditioning
agents such as those mentioned above is that their use at
levels necessary for achieving good tactile benefits like
softness and combability is often at the expense of other 35
benefits, for example visual benefits such as shine. Thus,
hitherto it has been difficult to achieve good hair bene-
fits over a wide range of tactile and visual descriptors.

SUMMARY OF THE INVENTION 40

We have now found that by utilising a combination of
conditioning agents, each at a low level, it is possible to
achieve very good tactile hair benefits such as softness
and combability, as well as enhancing visual benefits
such as shine. - -

Accordingly, in a first aspect the present invention
provides a hair care composition comprising: .
(a) 0.00001 to 0.01% by weight of the composition of

a perfluoropolyether material, and

10

23

45

(b) 0.0001 to 0.4% by weight of the composmon ofa 50

silicone conditioning agent.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Perfluoropolyether material 55
The hair care compositions of the invention comprise
a  perfluoropolyether material. Suitable per-
fluoropolyethers and their methods of preparation are
described in GB 1,104,482, US 3,242,218, US 3,665,041,
US 3,715,378, US 4,523,039, EP-A-0,191,490. .60
Preferred perfluoropolyether materials are homo- or
copolymers of the following formula:
F_(CyF Zyo)n‘f““czF(Zz+ 1) |
| 65

wherein
z 1s an integer from 1 to 6, more preferably 1-3, most
preferably 1 or 2;

2

for each monomer, y 15 independently selected from
the integer-range from 1 to 6, more preferably 1-5,
most preferably 1-3;

n indicates the total number of monomers in the poly-

mer backbone and is at least 1, more preferably at

- least 5, most preferably at least 10.

Since y is independently selected for each monomer
unit, polymers of the invention may be homopolymers
(if for each monomer y is the same) or copoiymers (if at
least two values of y are chosen for different mono-
mers). |

Most preferably n is selected such that the molecular
weight of the polymer is from 100-100,000, more pref-
erably 500-50,000, most preferably 1,000 to 10,000.

Particularly preferred end-groups of the per-
fluoropolyether (PFPE) material are those wherein z is
1 or 2.

Suitable monomer units for use in the PFPE poly-
mers are for example those disclosed in EP-A-0 360 292.
Particularly preferred polymer backbone monomers are
those of the group consisting of:

a) (CF;—CF,—0)

b) (CF>—0)

C) (C3F6-~0)

d) "<<|:F---0)
oL

¢) (CF—CF,—0)

|
CEl3

f) (CF;—0—CF>—0)

g) (CF2—0—C,F4—0);
and mixtures of these monomers.

Particularly preferred polymers comprise a combina-
tion of branched polymer unit, for example monomers
d) and/or e), with linear monomers, for example a)-c),
f) or g). Especially suitable are polymers comprising
mixtures of isopropylether groups and methyl ether
groups.

Especially preferred examples of PFPE matenals are
those havmg the formula:

CEz

l |
- CF3O=—(—CF—CF;~Q0), (CFy™

O)pyy—CF3

wherein the ratio of n to m is from 20 to 40, and wherein
preferably the backbone monomers are randomly dis-
tributed along the PFPE chain.

Preferred PFPE maternals of this formula are those
sold under the trade name FOMBLIN HC by Monte-
fluos, for example, FOMBLIN HC/04 (average molec-
ular weight 1500), FOMBLIN HC/25 (average molecu-
lar weight 3200) and FOMBLIN HC/R (average mo-
lecular weight 6600).

Other suitable materials are those sold under the
Demnam trade name ex Daikin Industries Ltd, for ex-
ample Demnam S-20 having a molecular weight of
2,500, Demnam S-65 having a molecular weight of
4,500, Demnam S-100 having a molecular weight of
5,600 and Demnam S-200 having a molecular weight of
8,400.

If mixtures of backbone monomers are used, prefera-

bly the different types of monomers are randomly dis-
tributed along the PFPE chain. -
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The level of PFPE material in the hair care eompem-'
tions of the invention is low, i.e. from 0.00001 to 0.01%,
especially up to 0.008%, more preferably from 0.0001 to
- 0.008%, most preferably from 0.0001 to 0.005%, by
weight of the composition. 5
Silicone conditioning agent -

- The hair care compositions of the invention also com- -
- prise a silicone conditioning agent, which may be any
silicone which enhances tactile or visual properties of

hair. The silicone may be present in the composition of 10

the invention in any suitable form, for example in solu-
tion, as dispersed insoluble particles or as an emulsion of
~ either insoluble particles or of soluble material dissolved
in a solvent.
- The silicone conditioning agent is present in the com-
positions of the invention at a low level compared with
prior art silicone-containing hair care compositions, i.e.
in an amount of from about 0.0001 to about 0.4%, pref-
erably from about 0.001 to about 0.4%, more preferably
from about 0.01 to about 0.3%, by welght of the. total
~composition. |
- The silicone is preferably selected from volatile sili-
cones, non-volatile silicones and mixtures thereof. Most
preferred are non-volatile silicones insoluble in the com-
position matrix, 0pt10nally in combination with a vola-
tile silicone.

Suitable msoluble, non-volatile silicones for use in the
invention include one or more of polyalkyisiloxanes,
polyarylsﬂoxanes polyalkylarylsﬂoxanes, Or mixtures
thereof.

‘Suitable polyalkylsﬂoxanes include - polydlmethyl-
siloxanes which have the CTFA designation dimethi-

25

30

Rz

|
R3

cone, having a viscosity of from 5 to 100,000 centistokes
at 25° C. These siloxanes are available commercially
from the General Electric Company as the Viscasil
Series and from Dow Corning as the DC200 Series. The

- viscosity can be measured by means of a glass capillary
viscometer as set out further in Dow Corning Corpo- 45
rate Test Method CTMO004 Jul. 20th, 1970. Also smtable
are polydiethylsiloxanes.

- Polyalkylarylsiloxanes which may be used in the
compositions of the invention include polymethyl- -
phenylpolysiloxanes having a viscosity of 15 to 65 centi- 50
stokes at 25° C. These siloxanes are available commer-

cially from the General Electric Company as SF1075
methylphenyl fluid or from Dow Corning as DC556
Cosmetic Grade Flwud. - |
~ Also suitable are silicone gums, such as those de-
‘scribed in US 4152416 and those available from the
- General Electric Company under the designations
SE30, SE33, SE54 and SE76. “Silicone gum” denotes
polydiorganosiloxanes having a molecular weight of
from 200,000 to 1,000,000 or more and specific examples 60
include polydimethylsiloxane polymer, polydimethyl-
siloxane/diphenyl/methylvinyl - siloxane copolymer,
polydimethylsiloxane/methylvinylsiloxane copolymer
“and mixtures thereof. |

Silicone resins are also suitable for use in the composi- 65
tions of the invention and are preferably oligomerous
alkylpolysiloxanes, arylpolysiloxanes or alkylaryl-
polysiloxanes, composed of suitable combinations of

35

15

20

OH
Rl—iNCHQCHCHgOCH2CH2CH2

4
R3SIOU 5 units, R2810 units, R8101 5 units and 8102
units. Their ratio is selected so that the resin has average
formula R,SiOfua--n)/2ywhere R is Cj_g alkyl or aryl -
and n 1s from 0.7 to 1.8. |
It is preferred that the silicone resin has an average
molecular weight of from 500 to 10,000.

Suitable examples of silicone resins useful in the com-

positions of the invention are  Siliconharz MK (ex
Wacker) and MQ resin (ex General Electric). Silicon-

harz MK is a silsesquioxane resin. Resin MQ is prepared |
by reaction of trimethyl chlorosilane or hexamethyl
disilane with silicic or polysilicic ac1d in the presence of

- a weak acid in solvent.

A further class of silicone condltlomng agents which

are useful in the compositions of the invention are the

amino functional silicones having the CTFA designa-
tion amodimethicone, e.g. trimethylsilylamodimethi-
cone and related compounds, avaﬂable from Union
Carbide. |
- Another class of silicones suitable for use in the com-
positions of the present invention are water-insoluble -
quaternary silicones, which are preferably any polymer-
1sed quaternary silicone which 1s end-functionalised.
Suitably, the end groups may be nitrogen-containing
organo-functional end groups, so that charge on the
molecule 1s located at the ends thereof. A suitable type
of water-insoluble quaternary silicone has a high chain
length, typically of the order of from about 60 to about -
120 units, more preferably from about 70 to about 90
units and most preferably of the order of about 80 units..
A typical water-insoluble quaternary polymer may be
described by the following formula:

Re | R Bl
Sli—() ?iCHgCHzCHjOCHzCHCHinJiRw
Rs | R+ | 2X™~ Ry

n

wherein Rj and Rjp may be the same or different and -
may be independently selected from hydrogen, satu-
rated or unsaturated long or short chain alk(en)yl,
branched chain alk(en)yl, or C5-Cgcyclic ring systems.

Rj, R3, R4, R5, R7, Rgand Rgmay be the same or differ-
ent and may be independently selected from the group
consisting of hydrogen, straight chain or branched

lower alk(en)yl, and Cs-Cg cyclic ring systems. Prefera-

bly the ring systems, if any, have a sufficiently low
charge such that the charge on the molecule is concen-
trated in the organofunctional end groups and the water
insolubility of the water insoluble quaternary polymer -
approximates to at least that of a molecule wherein
groups R>-Rog are methyl. Thus, the cyclic groups may
be homocyclic or heterocyclic in nature, provided that
the water insolubility of the molecule is at least that of
a long chain molecule wherein Ry-Ro are methyl. Thus,
R1, R2-Rg and Rjp may include nitrogen, oxygen, sul-
phur, carbon or phosphorus. Preferably, the ring sys-
tems comprise homocyclic rings of carbon atoms.

Alternatively, any combination of Ri, Ry and R3, and
similarly any combination of Rg, Rg and Rjg, may form
a ring system with the respective end nitrogen of the
above formula and so may such systems as morpholine
or pyrrolidine.

The value of n may be from about at least 60 or
above, but must be such that the water solubility of the -
quaternary silicone is of the order of less than or equal -
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to 0.01 wt % in water at 20° C. The value of n may be

an integer value lying within the range of from about 60
to about 120. Preferably n may be an averaged value of

the order of about 80410, wherein such a value may
not be a whole integer value, for example, n may be 80.7

or the like.

6
If used the volatile solvent is generally present in an
amount of from 0.1 to 10%, preferably from 0.5 to 3%

- by weight of the total composition.

s

The counterion X — in the above formula is preferably |

acetate but may instead be for example halide, orgamc
carboxylate, organic sulphonate or the like.

A suitable example of an end-functionalised quater-
nary silicone is ABIL-QUAT 3274 (ex Goldschmidt),

having an n value of about 80, and wherein R; to Roare
all methyl.

When the silicone conditioning agent in the compbsi- |

tions of the present invention is a volatile silicone, this
may be either a cyclic or linear polydiorganosiloxane.

Preferably, the polydlorganosﬂoxane 1S a polydnnethyl- |

siloxane.

The number of silicone atoms in the cyclic silicones is
preferably 3 to 7, most preferably 4 or 5. The general
formula for cyclic silicones is:

' CHj

10

15
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25

[Sli"" O],
CH3

wherein n=3-7. Viscosities of these matenals are gen-
erally less than 10 centipoise at 25° C. |

Linear polydimethylsiloxanes useful in the invention
generally have viscosities of less than about 5 centipoise

at 25° C. The linear volatile silicones contain preferably

from about 3 to about 9 silicon atoms and have the
general formula

(CH3)3Si—O—[Si(CH:),01Si(CH3)

wherein n=1-7.

30

~ In preferred embodiments of the compositions in
accordance with the invention, the silicone condition-
ing agent is present as an emulsion, preferably being
mcorporated 1n the form of a pre-formed aqueous emul- -
sion.

The emulsion may be prepared by high shear me-
chanical mixing of the silicone and water, or by emulsi-
fying the insoluble, non-volatile silicone with water and
an emulsifier, for example by mixing the silicone into a
heated solution of the emulsifier, or by a combination of
mechanical and chemical emulsification. Suitable emul-
sifying agents are well known in the art.

Suitable emulsions also include microemulsions, for
example those described in EP-A-0 228 575 and EP-A-0
138 ‘192, the disclosures of which are incorporated
herein by reference. Suitable microemulsions formed by
the methods of either of these references preferably
have particle sizes of 0.15 microns or below, preferably
0.1 microns or below.

Additional components

The hair care compositions in accordance with the
present invention may contain one or more additional
components, such as surfactants, additional condition-

“Ing agents, deposition polymers, suspending agents and
optional adjuncts such as perfumes, dyes, buffering

agents, thickeners, opacifiers, pearlescers, preserva-
tives, anti-dandruff agents, foam boosters, proteins,

 moisturising agents and herb or other plant extracts.

35

Silicones of the above described types are widely

available, for example: from Dow Corning as 244, 245,

- 344, 345 and 200 fluids (cyclopolymethylsiloxane
blends), 200/5 fluid (a very short linear polydimethylsi-
loxane) and 1401 fluid (a mixture of polydimethylsilox-
anol gum and cyclopolymethylsiloxanes); from Union
Carbide as TP503 fluid (an emuision of polydimethylsi-
loxane gum in cyclopolymethylsiloxane) and Silicone
7202 and 7158; and from Stauffer Chemical as SWS-
03314.

In the case where a highly viscous silicone is used as

435

>0

the silicone conditioning agent in the invention, incor-

poration of this material into the composition may be
achieved by dissolving the highly viscous silicone in a
volatile solvent. As used herein, the term ‘volatile”
means that the material has a measurable vapour pres-
sure. o

Preferred solvents are those having a boiling point of
from 99° C. to about 260° C. and have a solubility in
water of less than about 0.1%. Suitable solvents include
the volatile siicones mentioned above and volatile hy-
drocarbons.

Suitable hydroca’rbons include straight chain or.

branched chain hydrocarbons having from 10 to 16
carbon atoms, preferably from 12 to 16 carbon atoms.
Suitable examples are n-dodecane, permethylhydrocar-
bons 99A and 101 A available from Presperse Inc.

235

60

65

The hair care compositions in accordance with the
invention may contain one or more surfactants selected
from anionic, nonionic, amphoteric and zwitterionic
surfactants, and mixtures thereof. |

Suitable anionic surfactants include the alkyl sul-
phates, alkyl ether sulphates, alkaryl sulphonates, alkan-
oyl isethionates, alkyl succinates, alkyl sulphosucci-
nates, N-alkoyl sarcosinates, alkyl phosphates, alkyl -
ether phosphates, alkyl ether carboxylates, and alpha-
olefin sulphonates, especially their sodium, magnesium,
ammonium and mono-, di- and triethanolamine salts.
The alkyl and acyl groups generally contain from 8 to
18 carbon atoms and may be unsaturated. The alkyl
ether sulphates, alkyl ether phosphates and alkyl ether
carboxylates may contain from one to 10 ethylene oxide

or propylene oxide units per molecule, and preferably

contain 2 to 3 ethylene oxide units per molecule.

Examples of suitable anionic surfactants include so-
dium oleyl succinate, ammonium lauryl sulphosuccin-
ate, ammonium lauryl sulphate, sodium dodecylbenzene
sulphonate, triethanolamine dodecylbenzene sulpho-
nate, sodium cocoyl isethionate, sodium lauroyl isethi-
onate and sodium N-lauryl sarcosinate. The most pre-
ferred anionic surfactants are sodium lauryl sulphate,
triethanolamine lauryl sulphate, triethanolamine mono-
lauryl phosphate, sodium lauryl ether sulphate 1EO,
2EO and 3EO, ammonium lauryl sulphate and ammo-
nium lauryl ether sulphate 1EO, 2EO and 3EO.

Nonionic surfactants suitable for use in compositions
of the invention may include condensation products of
aliphatic (Cg-C1g) primary or secondary linear or
branched chain alcohols or phenols with alkylene ox-
ides, usually ethylene oxide and generally havmg from
6 to 30 ethylene oxide groups.

Other suitable nonionics include mono- or di-alkyl

- alkanolamides. Examples include coco mono- or di-

ethanolamide and coco mono-isopropanolamide.



. -
Amphoteric and zwitterionic surfactants suitable for

use in compositions of the invention may include alkyl
amine oxides, alkyl betaines, alkyl amidopropyl beta-

5,439,673
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stitution of the cationic groups and a high viscosity.

~QOther: suitable materials include those known as JAG-

1nes, alkyl sulphobetaines (sultames) alkyl glycinates,

alkyl carboxyglycinates, alkyl amphopropionates, - al-

 kylamphoglycinates alkyl amidopropyl hydroxysul-

‘taines; acyl taurates and acyl glutamates, wherein the

alkyl and acyl groups have from 8 to 19 carbon atoms.
Examples include lauryl amine oxide, cocodimethyl

sulphopropyl betaine and preferably lauryl betaine,

cocamidopropyl betmne and sodlum cocamphopropion-
ate.

If desired, the composmons of the invention may also _-
contain one or more additional conditioning agents,

preferably selected from cationic surfactants, cationic
‘polymers, protein hydrolyzates and quaternlzed protein

- hydrolyzates.

- Examples of cationic surfactants include: quaternary

ammonium hydroxides, e.g. tetramethylammonium hy-

droxide, alkyltrimethylammonium hydroxides wherein

UAR C15, having a moderate degree of substitution and
a low viscosity, JAGUAR C17 (high degree of substitu-
tion, high viscosity) and JAGUAR C16 (which is a
hydroxypropylated cationic guar derivative containing

~ a low level of substituent groups as well as cationic

10

15

quaternary ammonium groups). Also suitable is JAG-
UAR C162 (which 1s a high transparency, medium
viscosity guar denvatlve having a low degree of substi- -
tution).
If necessary, for example depending upon the identity

- or form of the PFPE and/or silicone conditioning
- agents incorporated in the composition according to the
Invention, one or more suspending agents may further

- be included 1n the compositions of the invention.

20

the alkyl group has from about 8 to 22 carbon atoms, for

example octyltrimethylammonium hydroxide, dodecyl-
trimethy-ammonium  hydroxide,  hexadecyltrime-
thylammonium - hydroxide, cetyltrimethylammonium
hydroxide, octyldimethylbenzylammonium hydroxide,
“decyldimethyl-benzylammonium hydroxide, stearyl-
dimethylbenzylammonium hydroxide, didodecyldime-
thylammonium - hydroxide, dioctadecyldimethylam-

25

monium hydroxide, - tallow trimethylammonium hy-

droxide, cocotnimethylammonium hydroxide, and the

corresponding salts thereof e.g.

- chlorides

- Cetylpyridinium hydromde or salts thereof e.g.
chloride

- Quaternium-5
Quaternium-31
Quaternium-18
and mixtures thereof.

~ Suitable cationic polymers include:
Guar hydroxypropyltrimonium chloride
Poly(dimethyldiallyammonium chloride)
Poly(dimethylbutenyl - ammonium chloride)-a, -

bis(triethanolammonium chloride)

Poly{(dipropyldiallylammonium chloride)

30

Suitable suspending agents include polyacrylic acid,
cross-linked polymers of acrylic acid, copolymers of
acrylic acid with a hydrophobic monomer, copolymers

of carboxylic acid-containing monomers and acrylic

esters, cross-linked copolymers of acrylic acid and acry-
late esters, esters of ethylene glycol or esters of polyeth-
ylene glycol (e.g. fatty acid esters thereof) and hetero-
polysaccharide gums.

Polyacrylic acid is available cammercmlly as Car-'
bopol 420, Carbopol 488 or Carbopol 943 (ex Good-
rich). Suitable polymers of acrylic acid cross-linked
with a polyfunctional agent include those available
commercially as Carbopol 910, Carbopol 934, Carb0pol- |
940 and Carbopol 941 (ex Goodrich).

An example of a suitable copolymer of a carboxylic

acid containing monomer and acrylic ester is Carbopol
1342 (ex Goodrich). Suitable examples of cross-linked

- polymers of acrylic acid and acrylate esters are Pemu-

35

40

Poly(methyl-B-propaniodiallylammonium chloride) 45

Poly(diallylpiperidinium chloride)
Poly{(vinyl pyridinium chloride)
- Quaternised poly (vinyl alcohol)
Quaternised poly (dlmethylammoethylmethacrylate)
Poly-Quaternium 7
Poly-Quaternium 10
Poly-Quaternium 11
- Poly-Quaternium 22
Poly-Quaternium 16 and mixtures thereof.

Suitable = protein - hydrolysates include lauryl

20

lan PR1 and Pemulan PR2. Suitable heteropolysaccha-.

ride gums include xanthan gum and guar gums.:

A further class of suitable suspending agents are those
materials which function as pearlescmg agents in cos-
metic compositions. |

The pearlescing agent may be selected from a wide
range of pearlescing agents. Such pearlescing agents
may be selected from C;i6~Cas fatty acids, Ci16-Coy esters
of fatty acids with alcohols and Ci¢-Cy; esters of fatty
acids incorporating elements such as alkylene glycol
units and the like. Suitable alkylene glycol units include
ethylene glycol and propylene glycol, though higher
alkylene chain length glycols may also be employed.
Suitable higher alkylene chain length glycols include
polyethylene glycol and polypropylene glycol and the

like. Preferably, the pearlescing agent is selected froma

~wide range of pearlescing agents such as polyethylene

355

dimonium hydroxy propylamino hydrolysed animal

protein, available commercially under the trade name

- LAMEQUAT L, and hydrolysed keratin containing
sulphur-bearing amino acids, available commercially

under:the trade name CROQUAT WKDP.

tions In accordance with the invention is a deposition
polymer, preferably a cationic deposition polymer e.g.
a cationic derivative of guar gum.

Suitable cationic guar gum - derivatives are those
given the CTFA designation guar hydroxypropyl
trimonium chloride, available commercially for exam-

ple as JAGUAR CI138S, which has a low degree of sub-

- rate.

65

- glycol mono-or diesters of C16~Cp; fatty acids having
from 1 to 7 ethylene oxide units.

Suitable C16~C72 long chain acyl acids mclude fatty
acids such as stearic acid and behenic acid.

Alternatively, the pearlescing agent may be a long
chain acyl derivative material or a mixture of such ma-
terials. Ethylene glycol esters of fatty acids having from

‘about 16 to 22 carbon atoms may be suitable.
o
A further optional component of hair care composi-

The pearlescing agent may be a poly_ethylene' glycol

- mono-or diester such as a member selected from the
‘group stearates, oleates, or myristates. Preferably the

polyethylene glycol stearate is a monostearate or distea-

Preferred esters include polyethylene glycol dlstea—

- rates and ethylene glycol distearates. Examples of poly-

ethylene glycol distearate available commercially are

Euperlan PK 900 (ex Henkel) or Genapol TS (ex Ho-
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echst). An example of ethylene glycol distearate is Eup-
erlan PK 810 (ex Henkel).

Crystals of the pearlescing agent may have a thin
platelet shape, and when these crystals are dispersed in
the hair care composition of the invention, they can
help to suspend dispersed particles or droplets of the
silicone and/or PFPE by so-called “hindered settling™.
This contributes to the pearlescent effect observed with
such pearlescing agents.

Monomeric ethylene glycol mono- and distearates
have been used to suspend particles (e.g. EP 181 773
and EP 34846, both Procter & Gamble). In order to
make such compositions it is necessary to heat a mixture
of pearlescing agent (A) and surfactant (B) to above the
melting/dissolution point of (A) in (B), and then slowly
cool the resultant emulsion, whereby platelets of pear-
lescing agent form. | |

As a further alternative, the pearlescing agent may be
a Jong chain acyl derivative material or mixture of such
materials. Such materials are described in EP 285388 (to
Procter and Gamble) and include the ethylene glycol
esters of fatty acids having from about 16 to about 22
carbon atoms.

Included are ethylene glycol esters of fatty acids
having from about 16 to about 22 carbon atoms. Pre-
ferred are the ethylene glycol stearates, both mono and

distearate, but particularly the distearate containing less

than about 7% of the mono stearate. Other pearlescing
agents include alkanol amides of fatty acids, having

from about 16 to about 22 carbon atoms, preferably -
about 16 to 18 carbon atoms. Preferred alkanol amides

are stearic monoethanolamide, stearic diethanolamide,
stearic monoisopropanolamide and stearic monoetha-

10
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TABLE 1-continued

S Example |
Ingredient - 1 2 3

. Sodwum lauryl ether - — 8.0
sulphate 3EO
Cocoamidopropylbetaine 2.0 — 4.0
Lauryl betaine — 2.0 —
PFPE() 0.0003 0.0003 0.0003
Dimethicone (60,000 cS) 0.25 — —
Dimethicone (5,000 cS) — 0.3 —
Silicone microemulsion(2} — — 1.6
Jaguar C13S 0.1 0.1 —
Polymer JR 400 _— — 0.3
Ethylene glycol distearate 1.5 — —_
Carbopol 980 — 0.4 —
Formalin 0.1 0.1 0.1
Colouring, perfume etc. gs qs qs
Water to 100 to 100 to 100

(DFomblin HC/04, KC/25 or HC/R, or Demnam S-20, 5-65, S-100 or S-200
(Z)Dow Corning X2-1865 (contains 25% wt of silicone)

 The following hair conditioner composition was pre-
pared by simple mixing of the indicated ingredients in

_ the amounts stated.

25

30

nolamide stearate. Other long chain acyl derivatives

include long chain esters of long chain fatty acids (e.g.

stearyl stearate, cetyl palmitae etc.), glyceryl esters (e.g..

glyceryl distearate) and long chain esters of long chain

alkanol amides (e.g. stearamide DEA distearate, steara- -

mide MEA stearate).

Further suitable pearlescing agents include alkyl
(Cis-22) dimethyl amine oxides such as stearyl dimethyl
amine oxide. If the compositions contain an amine oxide
or a long chain acyl derivative as a surfactant the sus-
pending function could also be provided and additional

35

suspending agent may not be required if the level of 4

those materials is at least the minimum level given be-
low. -

If used, the suspending agent is preferably present in
the compositions of the invention in an amount of from
about 0.01 to 5% by weight, more preferably from 0.1
to 3% by weight of the total composition.

The hair care compositions of the invention prefera-
bly comprise from 20 to 99.5% by weight of water,
more preferably 60 to 98%, most preferably 75 to 95%.

The invention is further illustrated, by way of non-
limitative example only, by the following Examples.

EXAMPLES

The following conditioning shampoo compositions
were prepared by simple mixing of the indicated ingre-
dients 1n the amounts stated. All amounts given are in %
by weight, unless otherwise stated.

TABLE 1
Example )
Ingredient - 1 2 3
Sodum lauryl ether 16.0 —

16.0
sulphate 2EO -

50
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60
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TABLE 2

. Ingredient Example 4
Cetyltrimethylarmmonium 0.5 .

~ chloride

- Cetostearyl alcohol 3.0
PFPE(®) 0.0003

- Dimethicone (60,000 c8) 0.25

Hydroxyethylcellulose 1.0
Colouring, perfume, etc. - qs.
Water . to 100

(as in Examples 1 to 3.

Comparative Examples

A control formulation and various test formulations
were prepared, in accordance with the methods of Ex-
amples 1 to 4, with the following compositions: Table 3

TABLE 3

) Test Example
Ingredient Control A B C D
SLES 2EO 12.0 16.0
Cocoamidopropyl — 2.0
betaine
Fomblin HC/04 — 0 0.0003 0.0003 O
BY 22-026(4) — 0.5 0 0.5 4.0
Jaguar C13S — 0.1
Ethylene glycol — 1.5
distearate
Formahn 0.1 0.1
NaCl 3.0
Water to 100 to 100

($)Silicone emulsion, ex Toray Silicone Co. Ltd, (contains 50% 60,000 ¢S silicone)

A patred comparison test, the protocol of which is
well known in the art, was carried out on the above
control and four test formulations for the following hair
attributes: softness, ease of dry combing and shine.

The results were as follows:

TABLE 4
Formulation Significance
tested Score Level
Softnes
A vs C 71 ~09%
AvsD 67 ~ 999,
- CvsD 43 1.S.

'Ease of dry combing
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TABLE 4-continued
Formulation Significance
‘tested - Score Level
B vs C 69 ~>99%
BvsD 83 999,
CvsD. 60 n.s.
Shine R
D vs C 72 - >99%

*9, votes cast for formulation shown on the right
n.s. = no significant difference

These results illustrate the surprising result of good

10

12 -
(b) 0.0001 to 0.4% by weight of the composition of a
‘silicone conditioning agent being a non-volatile
~silicone selected from the group consisting of po-
lyalkylsiloxanes, polyarylsiloxanes, polyalkylaryl-
siloxanes, silicone gums, silicone resins, aminofunc-
tional silicones and quaternary silicones;
(c) an anionic surfactant;
(d) 75-95% by weight of water; and
(e) a cationic polymer as a deposition aid.
2. A hair care composition according to- claim- 1,
wherein the silicone condltlonmg agent 1S a hlghly VIS~

| cous silicone dissolved in a volatile solvent.

enhancement of tactile as well as visual hair benefits by

utilising low levels of both PFPE and silicone.
I claim: |
1. A conditioning shampoo composition comprising:
(a) 0.00001 to 0.008% by weight of a per-
fluoropolyether material having the following for-
mula |

i

CEF3=0-€ClF—CFy~—0),(CF>—0),,~CF3

wherein the ration _of N to M is from 20 to 40 and
N i1s selected such that the molecular weight of the

- polymer is from 100 .to 100,000

15
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3. A hair care composition according to claim 1,
wherein the silicone conditioning agent is present in the
composition in the form of an emulsion. |

4. A hair care composition according to claim 1,
wherein the silicone conditioning agent is present in an
amount of from 0.01 to 0.3% by welght of the composi-
tion. |
5. A hair care composition according to claim 1 fur-
ther comprising an ingredient selected from the group

‘consisting of nonionic surfactants, amphoteric surfac-

tants, zwitterionic surfactants, and suspending agents.

6. A method of conditioning hair, comprising apply-
ing thereto a hair care composition according to claim
1. |

* ¥ ¥ X X
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